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[0031] 

FIG. 1 illustrates formation of the limit monitor pattern 
portion of the embodiment of the invention. FIG. 1 corresponds 
to the portion K of FIG. 3, wherein the same numerals are assigned 
to components corresponding to the components of FIG. 2 and FIG. 
3, and FIG. 7 to FIG. 9. FIG. 1 shows the state in which a 
magnetoresistive (MR) element portion 30A and conductor layers 
31 are formed and a rectangle -shaped limit monitor pattern portion 
40 and a U-shaped resistance monitor pattern portion 4 are formed 
on an insulating layer 28. The pattern of the conductor layers 
31 of the embodiment for supplying a sense current is different 
from the one shown in FIG. 7 and FIG. 8. 
[0032] 

' L' (the dashed line) of FIG. 1 indicates the processing limit 
level. If processing is performed further than this level, the 
element height 'h' of the MR element portion 30A is made too low 
and breaks may result when the magnetic head is actually used. 
According to the embodiment, the rectangle- shaped limit monitor 
pattern portion 40 having a side B2 that overlaps the processing 
limit level L is provided in a region closer to the front end (the 
surface to be processed) of the block 2 than the level L which 
forms the boundary. 
[0033] 

The limit monitor pattern portion 40 is formed for each of 
the MR element portions 30A of the block 2 through the process 
the same as the formation of the MR element portions 30A. If each 
of the MR element portions 30A is made up of the above-mentioned 
AMR head, a soft adjacent layer, a nonmagnetic intermediate layer 
of Ta, for example, a magnetoresistive layer of NiFe, for example. 
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and a BCS layer of FeMn, for example, are formed one by one on 
the insulating layer 28, and then the limit monitor pattern portion 
40 is formed by etching using the same mask at the same time as 
the pattern of each of the MR element portions 30A. 
[0034] 

To enhance the processing accuracy, it is required to form 
the resistance monitor pattern portion 4 for monitoring processing 
that is precisely aligned with respect to the MR element portion 
30A. Hence, according to the embodiment, the resistance monitor 
pattern portion 4 is patterned through the same process and through 
the use of the same mask as the MR element portion 30A. 
[0035] 

The space between a pair of conductor layers 31 on the MR 
element portion 30A corresponds to the writing track width. The 
steps performed after the above-mentioned film forming steps are 
the same as the steps of prior art. That is, a nonmagnetic 
insulating layer is formed on the conductor layers 31, and the 
thin-film head is formed on the insulating layer. Terminals for 
the magnetic head and the resistance monitor pattern portion are 
then formed . Furthermore , a protection layer of A1 2 0 3 , for example , 
is formed at the outer side to cover the surface of the thin- 
film head. The wafer forming step is thus completed. 
[0036] 

In the processing step, according to the embodiment, the 
element height of each of the MR element portions 30A is processed 
for the block 2 obtained out of the wafer while the resistance 
between the terminals 4B and 4C of the resistance monitor pattern 
portion 4 is measured. As the processing for reducing the height 
of the MR element portion 30A proceeds, the resistance monitor 
pattern portion 4 formed in the wafer forming step is trimmed and 
the area of the bottom 4 A thereof is reduced and the resistance 
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between the terminals 4B and 4C increases. 
[0037] 

If the three resistance monitor pattern portions 4 are formed 
as in the embodiment, the block 2 is pressured to the lapping plate 
while the lapping pressures at the total of three points including 
the ends of the block 2 and the middle thereof are individually 
controlled, based on the resistance of each of the resistance 
monitor pattern portions 4 . The processing is finished when the 
resistances reach a specific value. 
[0038] 

After the above -de scribed processing step is completed, an 
inspection of the magnetic head is performed to observe the pattern 
of the air bearing surface. FIG. 4 illustrates the main part of 
the pattern of the air bearing surface near the MR element portion. 
If processing of the height of the MR element portion 30A has not 
reached the processing limit level L , the limit monitor pattern 
portion 40 exists next to the MR element portion 30A, as shown 
in FIG. 4 (a) . That is, there is no possibility of breaks, which 
indicates that the head is a conforming product . 
[0039] 

On the other hand, if processing is overdone and the head is 
processed deeper than the processing limit level L, the limit 
monitor pattern portion 40 does not exist next to the MR element 
portion 30A, as shown in FIG. 4 (b) . In this case, the height 'h' 
of the MR element portion 3 OA is too low and breaks may occur when 
the magnetic head is actually used, which indicates that the head 
is a faulty product. 
[0040] 

Therefore, whether the magnetic head is a conforming product 
or a faulty product is determined only by examining through the 
use of a microscope, for example, whether the limit monitor pattern 
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portion 40 has disappeared from the pattern of the air bearing 
surface. Faulty products are thereby discarded and only 
conforming products are chosen to be complete products . 
[0041] 

According to the above -described embodiment, the MR element 
portion 30A and the limit monitor pattern portion 40 are formed 
through the same process at the same time, so that the positional 
relationship between the MR element portion 30A and the limit 
monitor pattern portion 40 is extremely precise. As a result, it 
is possible to determine with precision whether the processing 
has proceeded further than the processing limit level and the head 
has become faulty. It is thus possible to avoid the faulty products 
from being treated as conforming ones. 
[0042] 

Furthermore, it is not necessary to perform any destructive 
inspection, so that the number of inspection steps is reduced, 
and no magnetic head is broken as a sample, so that good yields 
are achieved. In addition, since the limit monitor pattern 
portion 40 is provided for each of the MR element portions 30A, 
it is possible to determine whether each magnetic head is 
conforming or not. 
[0043] 

According to the embodiment, the space between the side Bl 
of the MR element portion 3 OA on a side of the base end thereof 
and the side B2 of the limit monitor pattern portion 40 on a side 
of the base end thereof corresponds to the element height ' h' . 
If the MR element portion 30A and the limit monitor pattern portion 
40 are formed by etching through the use of the same mask, the 
side Bl of the MR element portion 30A and the side B2 of the limit 
monitor pattern portion 40 are shifted in the same direction when 
the pattern is formed. 
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[0044] 

That is, even if etching proceeds deeper and the dimensions 
of the MR element portion 30A and the limit monitor pattern portion 
40 are reduced, as shown in FIG. 1 with broken lines, the side 
Bl of the MR element portion 30A and the side B2 of the limit monitor 
pattern portion 40 are shifted toward the bottom of FIG. 1. 
Therefore, the space between the side Bl of the MR element portion 
30A and the side B2 of the limit monitor pattern portion 40 almost 
remains the same, and the accuracy of determining whether the head 
is conforming or not will not be reduced. 
[0045] 

Such an improvement in accuracy of determination is also 
achieved when the MR element portion 3 OA and the limit monitor 
pattern portion 40 are formed by plating. However, the pattern 
is shifted in the opposite direction when plating is performed. 
[0046] 

(Second Embodiment) 

FIG. 5 illustrates formation of the limit monitor pattern 
portion of a second embodiment , wherein the same numerals are 
assigned to components the same as the components of FIG. 1. The 
difference between the first and second embodiment is the location 
of the limit monitor pattern portion 40. 
[0047] 

According to the second embodiment , the rectangle- shaped limit 
monitor pattern portion 40 having a side B3 that overlaps the 
processing limit level L is provided in a region closer to the 
base end of the block 2 than the level L which forms the boundary. 
[0048] 

According to the embodiment, if processing of the height of 
the MR element portion 30A has not reached the processing limit 
level L, the limit monitor pattern portion 40 does not exist next 
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to the MR element portion 30A. On the other hand, if processing 
is overdone and the head is processed deeper than the processing 
limit level L, the limit monitor pattern portion 40 appears next 
to the MR element portion 30A. Therefore, whether the magnetic 
head is a conforming product or a faulty product is determined 
only by examining through the use of a microscope, for example, 
whether the limit monitor pattern portion 40 appears in the pattern 
of the air bearing surface. 
[0049] 

According to the embodiment, the space between the side Bl 
of the MR element portion 30A on a side of the base end thereof 
and the side B3 of the limit monitor pattern portion 40 on a side 
of the front end thereof corresponds to the element height % h' . 
Therefore, if the MR element portion 30A and the limit monitor 
pattern portion 40 are formed by etching through the use of the 
same mask, the side Bl of the MR element portion 30A and the side 
B3 of the limit monitor pattern portion 40 are shifted in the 
opposite directions when the pattern is formed. 
[0050] 

As a result, the space between the side Bl of the MR element 
portion 30A and the side B3 of the limit monitor pattern portion 
40 may vary, depending on the state of processing such as etching, 
which means that the accuracy of determining whether the head is 
conforming or not is reduced, compared to the accuracy achieved 
by the first embodiment. However, the second embodiment is 
effective if it is preferred that the pattern includes a portion 
that appears when the head is faulty. 
[0051] 

(Third Embodiment) 

FIG. 6 illustrates formation of the limit monitor pattern 
portion of a third embodiment, wherein the same numerals are 
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assigned to components the same as the components of FIG. 1. The 
difference between the first and third embodiment is the shape 
of the limit monitor pattern portion 40. 
[0052] 

According to the third embodiment, the limit monitor pattern 
portion 40 is made up of three rectangle -shaped portions 41 to 
43 that have different lengths taken in the direction of processing. 
Such a configuration makes it possible that the number of 
rectangle- shaped portions 41 to 43 indicates which one of the 
levels h x to h 3 the element height belongs to. It is thereby 
possible not only to determine whether the head is conf orming or 
not but also to sort the magnetic heads according to the element 
heights. It is therefore possible to select a sense current that 
suits each of the magnetic heads thus sorted. 
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